Interaction of cisplatin with adenine and guanine: a combined IRMPD, MS/MS, and theoretical study.
Infrared multiple photon dissociation (IRMPD) spectroscopy of cis-[Pt(NH(3))(2)(G)Cl](+) and cis-[Pt(NH(3))(2)(A)Cl](+) ions (where A is adenine and G is guanine) has been performed in two spectral regions, 950-1900 and 2900-3700 cm(-1). Quantum chemical calculations at the B3LYP/LACV3P/6-311G** level yield the optimized geometries and IR spectra for the conceivable isomers of cis-[Pt(NH(3))(2)(G)Cl](+) and cis-[Pt(NH(3))(2)(A)Cl](+), whereby the cisplatin residue is attached to the N7, N3, or carbonyl oxygen atom, (O6), of guanine and to the N7, N3, or N1 position of adenine, respectively. In addition to the conventional binding sites of native adenine, complexes with N7-H tautomers have also been considered. In agreement with computational results, the IR characterization of cis-[Pt(NH(3))(2)(G)Cl](+) points to a covalent structure where Pt is bound to the N7 atom of guanine. The characterized conformer has a hydrogen-bonding interaction between a hydrogen atom of one NH(3) ligand and the carbonyl group of guanine. The experimental C═O stretching feature of cis-[Pt(NH(3))(2)(G)Cl](+) at 1718 cm(-1), remarkably red-shifted with respect to an unperturbed C═O stretching mode, is indicative of a lengthened CO bond in guanine, a signature that this group is involved in hydrogen bonding. The IRMPD spectra of cis-[Pt(NH(3))(2)(A)Cl](+) are consistent with the presence of two major isomers, PtAN3 and PtAN1, where Pt is bound to the N3 and N1 positions of native adenine, respectively.